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Operating conditions in Europe are different than in America,
nevertheless it is interesting to note that the Swiss Commission,
before alluded to, in their report to the administrative council of
the Swiss Federal States Railway, made early in 1914, rec-
ommended the installation of a 10,000 volt, 15 cycle, single-
phase system. The commission, which was composed of
eminent engineers, after an exhaustive study which extended
over a period of 5 years and in which consideration was given to
direct current with contact line voltages up to 3000, three
phase up to 8000, and single phase up to 15,000 volts, con-
cluded that both from the technical and economic points of
view, the recommended system was best adapted to the par-
ticular needs of the Swiss State railways. They found that
the ultimate first costs of the systems were approximately the
same; that locomotives of adequate power could be obtained
with any of the systems above named and gave preference to
the single-phase system on the ground of its greater flexibility.
Commissions for the Prussian, Bavarian, Austrian, and Swedish
governments have turned in very similar reports. It seems
therefore that in continental Europe, Italy excepted, the single-
phase system is likely to become pretty well standardized.
The present tendency everywhere is toward the use of higher
contact line voltages. This is markedly true for the direct
current system in which voltages proposed for use to-day are five
times the values used a decade ago. Single-phase alternating
current apparatus has been greatly improved during the last few
years and the introduction of the various combined systems has
tended to broaden the field of the single-phase contact line.
Most electrical engineers agree that no one electric system is
best adapted to all classes of service and they disagree most
markedly as to the type of system which should be used for any
given set of operating conditions. The fact remains, however,
that any one of the systems will do the work of any railway in a
very satisfactory manner. The need of standardization is
urgent, for if the electrified terminal and tunnel divisions of
trunk lines expand to the point where they desire to merge and
exchange equipment to give through service over several roads,
the use of 600 volt direct current third rail by one railway,
of high voltage alternating current by a second, of three
phase by a third, of high voltage direct current by a fourth
will result in a situation fully as serious as the attempted com-
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